Expression of genes from Rahnella aquatilis that are necessary for mineral phosphate solubilization in Escherichia coli.
Rahnella aquatilis is a Gram-negative bacterium that can fix atmospheric nitrogen and also has the ability to solubilize mineral phosphate. We have cloned the genes that confer the mineral phosphate solubilizing (Mps) trait from this organism by mobilizing a cosmid library of R. aquatilis into Escherichia coli HB101. A 7.0-kb EcoRI fragment from a cosmid, when transferred into E. coli strains HB101 and DH5 alpha, conferred the ability to solubilize hydroxyapatite and the production of gluconic acid to E. coli. The relative amounts of soluble phosphate and gluconic acid produced by the cloned 7.0-kb EcoRI fragment in E. coli were significantly higher than those of R. aquatilis. Nucleotide sequence analysis revealed two complete open reading frames (ORF1 and ORF2) and a partial ORF, ORF1 and ORF2 encoded proteins of molecular mass 10 kDa and 44 kDa. The 44-kDa protein showed extensive sequence similarity to pqqE of Erwinia herbicola, Klebsiella pneumoniae and A. Acinetobacter calcoaceticus. The 10-kDa protein revealed strong similarity to the pqqD of K. pneumoniae and A. calcoaceticus.